



GLOBAL CLIMATE HIGHLIGHTS 

MAJOR CLIMATIC EVENTS AND ANOMALIES AS OF NOVEMBER 27, 1993 


1 . West-Cent ral North America:. 

STILL DRIER THAN NORMAL 

Although 30 to 80 mm of precipitation fell on the western half of Washington and 
sc atte red totals of up to 40 mm were recorded elsewhere, six-week moisture short- 
ages remained in the 200 to 280 mm range [14 weeks]. 

2. Central and Eastern North A merica : 

HEAVY SNOWS IN CENTRAL STATES, ABUNDANT RAINS IN EAST 
AND ACROSS CUBA. 

A powerful, slow-moving, upper level storm tracked through the eastern two- 
thirds of the United States last week, accompanied by very heavy precipitation and 
leaving record cold in its wake. As much as 60 cm of snow buried the Dakotas, and 
freezing or frozen precipitation throughout the Plains forced widespread travel de- 
lays, according to press reports. In addition, temperatures averaged 10°C to 13°C 
below normal across the north-central states. Arctic air plunged southward to Tex- 
as, where record lows followed a severe ice storm in northern and central parts of 
the state. To the east, torrential rains inundated much of the mid-Atlantic, with 75 
to 210 mm measured within 24 hours from the Carolinas to New England, causing 
some river, stream, and urban flooding. Farther south, 100 to 250 mm of rain inun- 
dated Cuba earlier in the week, with unofficial reports of up to 700 mm in 72 hours 
on parts of Guantanamo. According to press reports, resultant flooding claimed 
over a dozen lives and left 50,000 individuals homeless [Episodic Events]. 

3. East-Ce ntral South America 

UNUSUALLY WET WEATHER DEVELOPS. 

Up to 180 mm of rain fell on Uruguay as unusually wet conditions spread across 
the region. Six-week moisture surpluses ranged from 200 to 280 mm [WET - 6 
weeks]. 

4. Europe; 

COLD AND DRY CONDITIONS PERSIST. 

Snow fell as far south as central Italy, and temperatures averaged as much as 10°C 
below normal across most of Europe and western Russia [COLD — 3 weeks]. Al- 
though southern Scandinavia received 30 to 60 mm of precipitation, most other 
areas reported less than 20 mm, and six-week moisture shortages ranged from 50 
to 260 mm [DRY - 6 weeks]. 


MORE HEAVY PRECIPITATION. 

According to press reports, heavy snows isolated mountain villages and cut off 
traffic across northern Greece while up to 100 mm of rain drenched southern 
Greece early in the week. Conditions, however, improved as the week progressed 
[Episodic Events]. 

& Morocco! 

DRIER CONDITIONS PREVAIL. 

Although scattered showers yielded 40 to 60 mm of rain, most of the cou ^_ t D'’ re “ 
ceived less than 20 mm, and six-week moisture surpluses dropped below 1 80 mm 
[WET - Ended at 12 weeks]. 

7. Western a nd Central Asia: 

COLD WEATHER COVERS EXTENSIVE AREAS. 

In Siberia, minimum temperatures plummeted to -50°C and wind chills dipped be- 
low -70° C as a number of individuals succumbed to exposure, according to press 
reports. Weekly temperature departures reached -14°C in parts of the Common- 
wealth of Independent States and -1 2°C in northwestern China [COLD -6 weeks]. 

ff, Tapani 

PROLONGED DRYNESS CONTINUES. 

Although 70 mm of rain fell at a few locations, most of the island received only 20 
to 30 mm, and six-week moisture shortages remained near 220 mm [DRY - 24 
weeks]. 

9. Indochim Peninsula ; 

TYPHOON KYLE PUNCTUATES A WET WEEK. 

Widespread rains of 100 to 350 mm, much of which fell as Typhoon Kyle tracked 
into the region, caused severe flooding in Vietnam and northern Thailand, accord- 
ing to press reports. Floodwaters interrupted rail traffic across Thailand and took 
dozens of lives in Vietnam [Episodic Events]. 

10. Southe astern Australia: 

WET SPELL ENDS. 

Little or no rain was reported across the region as the moisture surpluses decreased 
[WET - Ended at 12 weeks]. 
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GLOBAL CLIMATE HIGHLIGHTS FEATURE 

CONTOURS: DEPARTURE FROM NORMAL TEMPERATURE (°C) 

PLOTTED: SELECTED EXTREME MINIMUM TEMPERATURES (°C, BOLD) and 
SELECTED EXTREME MINIMUM WIND CHILLS (°C, ITALICS) 

November 7 - 27, 1993 [21 days] 
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UNITED STATES WEEKLY CLIMATE HIGHLIGHTS 

FOR THE WEEK OF NOVEMBER 21 -27, 1993 


A massive storm complex trekked across the nation during the 
«veek, producing blizzard conditions from the Pacific Northwest 
eastward to the upper Great Lakes and southeastward to the central 
High Plains, spreading widespread freezing or frozen precipitation 
across the central and southern Great Plains, and generating 
slow-moving storms that inundated much of the central and 
southern Appalachians with up to eight inches of rain in 24 hours. 
Early in the week, the system brought high wind, frigid 
temperatures, and heavy snow from the Pacific Northwest through 
the northern Rockies, causing power outages for nearly 4,000 
:ustomers in the Seattle suburbs and dumping up to a foot of snow 
an the higher elevations of Montana. On Monday, low visibility 
and slippery roads resulting from heavy snow triggered an 
86-vehicle chain-reaction accident on Interstate 90 near Spokane, 
WA. At least 34 people were hurt in the mile-long pileup, 
according to press reports. On Tuesday, the storm was responsible 
for seven injuries in a 4 1-vehicle collision near Bountiful, UT, and 
the Colorado State Patrol reported around 100 accidents on icy, 
snow-covered highways in die Denver area. On Wednesday, the 
storm disrupted Thanksgiving Eve travel at Denver’s Stapleton 
airport as snow, ice pellets, freezing rain, and bitterly cold air 
gripped the central Rockies, northern and central Plains, and upper 
Mississippi Valley. On Thursday and Friday, flights were canceled 
at both Dallas-Fort Worth International Airport and Chicago’s 
O’Hare Airport due to a wintry mixture of precipitation. 
Elsewhere, icy roads were blamed for numerous accidents and at 
least nine traffic fatalities in Missouri, Illinois, Iowa, and 
Wisconsin, according to press reports. On Saturday, the storm 
tapped tropical moisture and spread heavy rain and high wind 
across the East. Streams, creeks, and rivers overflowed in central 
Pennsylvania, forcing evacuations in communities near Lancaster 
and York as daily totals between four and eight inches were 
common across the mid-Atlantic. Farther north, wind-toppled 
trees in southern New England knocked out electricity for 26,000 
customers. In sharp contrast, continued dry weather across the Far 
West engendered a 400-acre forest fire near Fort Ross in northern 
California. Firefighters were able to contain much of the blaze by 
Saturday night with the help of some light rain. Still, the 
1993-1994 wet season has gotten off to a slow start throughout the 
Far West, with seasonal totals (since September 1) well under half 
of normal at most locations. In southern California, a wildfire in 
Anaheim Hills, fanned by 20 mph winds, destroyed 20 
condominiums, causing an estimated $2 million in damage. 

At the start of the week, the aforementioned system pushed 
southward out of Canada, bringing winter-like weather and high 
wind from the northern Pacific Coast to the upper Great Lakes. 
Snow blanketed the higher elevations of the Pacific Northwest and 
northern Rockies as much colder air moved into the upper 
Missouri and upper Mississippi Valleys and northern Plains. 
Elsewhere, locally heavy rain fell along the southeastern coast of 
Florida, with over four inches drenching parts of West Palm 
Beach. Farther north, a major Alaskan storm brought blizzard 
conditions to the Seward Peninsula and lower Kobuk Valley. By 
Tuesday, as the primary frontal system drifted eastward, locally 
heavy snow spread over the Rockies and northern High Plains as 
Arctic air plunged southward into the Great Plains behind the 
system, now centered over Iowa. Temperatures plummeted 45°F 


in six hours at Clayton, NM, on Tuesday after the passage of the 
storm’s trailing cold front. 

At mid-week, the cold front continued to plunge 
southeastward into the southern Plains and the middle and lower 
Mississippi Valley. Precipitation remained widespread from the 
Pacific Northwest and northern Rockies eastward to the Great 
Lakes and the middle Mississippi Valley, with heavy snow (as 
much as two feet) over the northern Plains. Unseasonably cold air 
settled farther west, with nearly a dozen daily record lows set from 
northern California and southern Oregon eastward to the middle 
Missouri Valley. During the latter part of the week, the storm 
complex moved eastward, spreading moderate to heavy rain over 
the lower Mississippi and Ohio Valleys and Great Lakes, with 
snow continuing over the middle and upper Mississippi Valleys 
and northern Plains. Cold air continued to surge into the central 
United States, with a dozen more new daily low temperature 
records established in the central and southern Plains and 
Mississippi Valley on Thursday and two and a half dozen on 
Friday. At week’s end, the frontal system was drifting through the 
Atlantic Coast states, generating torrential rains that caused flash 
flooding in the central and southern Appalachians and 
mid-Atlantic while hurricane wind gusts and heavy surf pounded 
the middle and southern Atlantic Coast Behind the massive 
system, light snow and frigid air lingered over portions of the 
middle Missouri and upper and middle Mississippi Valleys. 

According to the River Forecast Centers, the greatest weekly 
precipitation totals (between from two and eight inches) fell on the 
southern and central Appalachians, the Piedmont, and adjacent 
portions of the southern and middle Atlantic Coastal Plain. 
Scattered totals of two or more inches were also recorded across 
the Southeast, the lower Mississippi Valley, the Northeast, the 
northern Cascades, and southeastern Alaska. Light to moderate 
amounts were reported in the northern and southeastern Plains , the 
Rockies, the Southwest, northern California, Hawaii, and the 
remainders of the Pacific Northwest, Alaska, and the eastern half 
of the nation. Little or no precipitation fell on southern California, 
the Great Basin, and much of the central and southern High Plains. 

Warmer than normal conditions in the contiguous United 
States prevailed over the southern portions of the GreatLakes, the 
eastern middle Mississippi and Ohio Valleys, the southern Atlantic 
Coast states, southern Arizona, and the immediate southern 
California Coast. Weekly departures of +4°F to +8°F were 
observed in the middle and upper Ohio Valley, along the southern 
Atlantic Seaboard, and across the Florida peninsula. Above 
normal temperatures also dominated much of Alaska, with weekly 
departures reaching +11°F at Gulkana. 

Unseasonably cool weather overspread the remainder of die 
nation, with weekly departures below -8°F reported across the 
Pacific Northwest, the Great Basin, the Rockies, and die Great 
Plains. Temperatures averaged as much as 23°F below normal in 
the northern Rockies. In Alaska, colder than normal conditions 
were limited to scattered northern portions and to the extreme 
southern Panhandle. Temperatures also averaged two or three 
degrees below normal across Hawaii. 
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NORTH AMERICAN CLIMATE HIGHLIGHTS FEATURE 



A SLOW START TO THE 1 993 - 1994 WET SEASON ACROSS THE FAR WEST. Last week. 30 - 65 
mm of precipitation fell on parts of Vancouver Island and the western half of Washington while 10-40 mm damp- 
ened the western third of Oregon and extreme northwestern California. Elsewhere, little or no precipitation was 
recorded. These totals represent near to well below normal weekly amounts for late November, continuing the re- 
gion’s slow start to the 1993 -1994 wet season. Most locations across the northern Intermountain West, the northern 
Great Basin, the West Coast, and southwestern Canada received less than half of normal precipitation since Septem- 
ber 1, with large sections of Washington, Oregon, Idaho, California, and southern Nevada reporting only 10% - 
25% of typical totals. Accumulated deficits exceed 50 mm through the northern Cascades, the northern half of the 
West Coast, and the western half of southern British Columbia, with moisture shortages of 400 - 650 mm measured 
where normals are higher (on much of Vancouver Island, along Washington’s immediate western coastline, and in 
parts of the northern Cascades). The combination of heavy precipitation during the 1992 - 1993 wet season and 
an abnormally cool and damp Spring and early Summer promoted unusually heavy grass and shrub growth. The 
region’s subsequent subnormal precipitation has dried out this undergrowth, providing ideal fuel for wildfires. 
Large fires seared numerous dwellings in southern California in late October and early November, and last week 
smaller, short-lived fires destroyed a few buildings near Anaheim, CA and scorched part of northern California. 
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TWO-WEEK GLOBAL TEMPERATURE ANOMALIES 



FOUR-WEEK GLOBAL PRECIPITATION ANOMALIES 
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UNITED STATES MONTHLY CLIMATE SUMMARY 

NOVEMBER 1993 


During the first full week of November, a second round of fires, fanned 
by hot and dry Santa Ana winds, afflicted southern California. According to press 
reports, wildfires incinerated 350 homes, claimed three lives, injured more than 
100 people, and scorched 18,000 acres in early November. Since the fires first 
broke out in late October, nineteen major blazes consumed over 1,100 buildings, 
claimed three lives, injured about 200 people, scorched more than 200,00 acres, 
and caused an estimated $1 billion in damage. Farther east, cold Canadian air 
plunged southward into the nation from the Intermountain West to the Atlantic 
Coast, sending temperatures below freezing across the eastern two-thirds of the 
country, except along portions of the immediate Gulf and Atlantic Coasts. Dozens 
of daily record lows were set or tied as snow blanketed much of the lower Great 
Lakes, Ohio Valley, and Appalachians, with up to 19 inches burying parts of north- 
central Pennsylvania. Elsewhere, a major storm brought strong winds and heavy 
precipitation to Alaska’s Seward Peninsula and lower Kobuk Valley. Farther south, 
brief but torrential rain (up to one and a half inches in one hour) caused urban and 
small stream flooding on parts of Oahu, HI. 

A tranquil start to the second week of November was characterized by 
high pressure systems keeping much of the nation dry, but by mid-month, a large 
storm system formed in the south-central Plains, generating heavy showers and 
thunderstorms. Up to eight inches of rain inundated portions of southern Missouri 
and southern Illinois, sending creeks and small rivers out of their banks, claiming 
several lives, and forcing hundreds of individuals from their homes, according to 
press reports. Heavy rains also caused flooding in southwestern and central Indiana 
while a few tornadoes touched down in western and central Arkansas. Farther west, 
light rains fell on barren hillsides (denuded by the wildfires of previous weeks), 
causing mudslides in parts of southern California. Scattered rains and gusty winds 
also affected central and northern California. In addition, record-breaking cold 
spread across the much of the nation east of the Rockies as temperatures plunged 
into the teens as far south as northern Arkansas. By mid-November, however, 
southerly flow brought unseasonably warm weather to the Southeast and the Atlan- 
tic Seaboard, with several locations setting new November high temperature re- 
cords (page 12). 

The third week of the month featured more strong storms battering 
parts of the central and eastern United States. Between four and nine inches of rain 
soaked portions of the middle Mississippi and Ohio Valleys and central Gulf Coast 
while severe weather was reported at scattered locations from the southeastern 
Plains and lower Mississippi Valley eastward to the central Appalachians. Heavy 
rains sent the White and Wabash Rivers of central and southwestern Indiana out of 
their banks, forcing about 700 people from their homes. In addition, over 100 
people fled from their homes in central Missouri as flooding occurred along the 
Gasconade and Big Piney Rivers. Small river and stream flooding also plagued 
Ohio, much of southwestern and south-central Missouri, and southeastern Louisi- 
ana. Farther south, this system spawned tornadoes that ripped through Houston, 
TX and Harrodsburg, KY while straight-line thunderstorm wind gusts caused 
damage in Brodhead, KY, Huntington, WV, and Ripley, AL, To the northeast, lo- 
cally heavy lake-effect snows blanketed parts of the lee of the Great Lakes as cold- 
er Canadian air was ushered into the East on gusty northerly winds. Dry weather 
dominated the Far West, and winds gusting above 50 mph fanned a few new wild- 
fires in southern California. Fortunately, all the blazes were quickly extinguished, 
according to press reports. 

A powerful winter storm system moved across the country during the 
last full week of November. Blizzard conditions prevailed at numerous locations 
from the Pacific Northwest eastward to the upper Great Lakes and southward to the 
central High Plains. Up to a foot of snow blanketed the higher elevations of Mon- 
tana. Meanw hile , slippery roads and near white-out conditions contributed to 
chain-reaction type motor vehicle accidents on highways in Washington, Utah, 
and Colorado. The storm disrupted Thanksgiving Eve travel across much of the 
country as freezing or frozen precipitation spread southward into the central and 
southern Plains. In addition, record low November temperatures were reported as 
Arctic air plunged southeastward to the Gulf of Mexico in the storm’s wake (page 
12). As the system trekked eastward, it tapped tropical moisture and spread torren- 
tial rains and gusty winds up the Eastern Seaboard. Streams, creeks, and rivers in 


south-central Pennsylvania overflowed their banks, forcing evacuations in com- 
munities near Lancaster and York, as daily totals between four and eight inches 
were common across the mid— Atlantic. Washington, DC received its greatest 
24-hour precipitation total in 17 years (4.03 inches), and several major roads were 
forced to close throughout the region. In New England, wind gusts to 68 mph 
toppled trees, damaged buildings, and severed power for 26,000 customers. In 
sharp contrast, more dry weather engendered a 400-acre forest fire near Fort Ross 
in northern California, and a wildfire in the southern part of the state destroyed con- 
dominiums near Anaheim Hills. The end of November featured heavy lake-en- 
hanced snow in the Great Lakes region as the aforementioned storm pulled out to 
sea. Up to eight inches blanketed parts of eastern Wisconsin, extreme northeastern 
Illinois, northeastern Ohio, northwestern Pennsylvania, and western New York. 

According to the River Forecast Centers, heavy precipitation (over four 
inches) drenched the South, the Ohio Valley, the Appalachians, the mid-Atlantic, 
and most of New England, with totals of eight to eleven inches falling on portions 
of southern Louisiana, southern Mississippi, southeastern Missouri, southern Illi- 
nois, eastern Indiana, and central Virginia. In addition, more than four inches of 
precipitation fell along the Pacific Northwest Coast and across south-central and 
southeastern Alaska. At least twice the normal totals were observed in the northern 
Plains, the central High Plains, the desert Southwest, and portions of Indiana and 
western Ohio (page 8). Above normal precipitation amounts were also recorded in 
the lower Great Basin, the central Rockies, the north-central states, the Ohio and 
lower Mississippi Valleys, the Appalachians, and most of Alaska. Based on prelim- 
inary calculations from the National Climatic Data Center (NCDC), five of the nine 
regions reported above median amounts, as did 23 of the 48 contiguous states (page 
9). Indiana and Ohio reported the 3 rd and 10 th wettest such month, respectively, 
since records began in 1 895. Twelve states across the Midwest, the northern Plains, 
and the Rockies endured one of the ten wettest January - November periods on re- 
cord, primarily because of excessive rains from April through September. Three 
states (LA, IL, and MO) reported the wettest such period on record, and six others 
were among the five wettest January - November periods since 1895 (page 12). 

Below normal precipitation prevailed across the Pacific Northwest, the 
northern Rockies, the southern Plains, parts of the east-central Great Plains and 
western Com Belt, and scattered areas across the Southeast (page 8). Subnormal 
totals were also observed in Hawaii. Four of the nine NCDC regions reported sub- 
median totals, with the Northwest experiencing its 7 th driest November on record 
(page 9). Of the 48 contiguous states, 25 observed submedian amounts, with Wash- 
ington and Oregon reporting the 5 th and 8 th driest November, respectively, in the 
last 99 years (page 9). Despite relatively heavy precipitation in the northern Plains 
and lower Midwest, the nation as a whole had the 40 th driest November on record. 
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PRECIPITATION PERCENTILES 

NOVEMBER 1993 
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Climate Analysis Center, NOAA 


NOVEMBER 1 993 PRECIPITATION PERCENTILES, as computed by the Climate Analysis Center. A dry month ( <30%ile) was ohservedacross the North- 
west and in scattered parts of the High Plains , the southern Great Plains , the Tennessee Valley , central Michigan , and central Florida, with totals among the driest 
10% of the historical distribution in parts of Oregon and Washington. Climatologically significant wetness (>70%ile) was limited to parts of the Ohio Valley, the 
Mid west, and Arizona , 

PERCENT OF NORMAL PRECIPITATION 

NOVEMBER 1993 



Climate Analysis Center, NOAA 


Computer generated isopleths 
^ % | | ^74 | Based on preliminary data 

NOVEMBER 1 993 PERCENT OF NORMAL PRECIPITATION. Hatched areas received above normal precipitation, and dotted areas reported under 
half of normal Above normal precipitation prevailed across the desert Southwest, the southern and central Rockies, the northern Great Plains, the Ozarks, the 
Midwest, the southern Appalachians, the eastern Great Lakes, andNew England during November. In contrast, unusually dry conditions were reported in the Pacific 
Northwest, the northern Great Basin, the southern Great Plains, and west-central Florida. 









HISTORICAL PRECIPITATION RANKINGS BY STATE 

NOVEMBER 1993 
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HISTORICAL PRECIPITATION RANKINGS BY REGION AND NATION 

NOVEMBER 1993 
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U. S. NATIONAL NORMALIZED PRECIPITATION INDEX 

NOVEMBER 1895- 1993 
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National Climatic Data Center, NOAA 

NATIONAL MEAN NOVEMBER 1993 PRECIPITATION INDEX, as computed by the National Climatic DataCenter. November 1993 was the40' k 
driestsuch month on record. This index takes local normals into account so that regions with large precipitation amounts do not dominate the index value. 
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TEMPERATURE PERCENTILES 

NOVEMBER 1993 
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HISTORICAL TEMPERATURE RANKINGS BY STATE 

NOVEMBER 1993 
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Climate Analysis Center, NOAA 
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HISTORICAL TEMPERATURE RANKINGS BY REGION AND NATION 
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U. S. NATIONAL TEMPERATURE 

NOVEMBER 1895- 1993 
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National Climatic Data Center, NOAA 


NATIONALLY AVER AGED NOVEMBER 1895-1 993 TEMPERATURES, as computed by the National Climatic Data Center. November 1993 was 
the 10 th c oldest such month on record, and the third successive November to average at least 2°F colder than normal nationally. The index was dominated 
by an extensive area of submedian temperatures across the western and central United States. 
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TABLE 1. RECORD NOVEMBER PRECIPITATION 
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HISTORICAL PRECIPITATION RANKINGS BY STATE 

JANUARY - NOVEMBER 1993 
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Based on preliminary data generated by the National Climatic Data Center 

Thl. chart depicts the ranking of the apecHic parameter, aa measured during the period indicated, with raapactto all other euch periods on record aince 1395. 
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EL NINO/SOUTHERN OSCILLATION (ENSO) 
DIAGNOSTIC ADVISORY 93/11 


ISSUED BY 

DIAGNOSTICS BRANCH 
CLIMATE ANALYSIS CENTER/NMC 

December 10, 1993 


Lingering weak warm episode 
conditions, featuring warmer than normal SSTs 
and weaker than normal low-level easterlies, 
continued in the tropical Pacific during 
November. Positive sea surface temperature 
(SST) anomalies greater than 0.5°C dominated 
the tropics during November (Fig. 1). This 
pattern of SST anomalies is quite similar to that 
observed during November 1992, with the 
magnitude of the anomalies being slightly 
greater this year. Consistent with this pattern of 
tropical SST anomalies, weaker than normal 
low-level easterlies were found throughout the 
central and eastern tropical Pacific. However, 
in contrast to these indications of continuing 
warm episode conditions, convection in the 
central equatorial Pacific was near normal and 
the Southern Oscillation Index was near zero in 
November. 

The depth of the oceanic thermocline, as 
measured by the depth of the 20°C isotherm, 
was less than normal in the western tropical 
Pacific and slightly greater than normal in the 
eastern tropical Pacific during November. 
Subsurface equatorial temperature anomalies, 
in the vicinity of the thermocline, were slightly 
positive east of 160°W and near — 2°C in the 


western Pacific. A Kelvin wave, initiated 
during August, reached the South American 
coast in late October, resulting in a brief 
increase in SST anomalies along the coast. A 
second, and apparently weaker Kelvin wave, 
developed in late October, and its effects (a 
deepening of the oceanic thermocline) reached 
the vicinity of 130°W by mid-November. 

As in the past three years, positive sea 
level pressure (SLP) anomalies continued to be 
observed in the western tropical Pacific and 
over portions of Indonesia, as well as over the 
tropical Atlantic. However, only a small 
portion of the eastern tropical Pacific 
experienced negative SLP anomalies. 

The overall pattern of SST anomalies, 
together with the persistent weake 
low-level easterlies, suggest' th ' 
the redevelopment of warn 
during the boreal win 
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